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Precision Cuts, Poweriul Impact:

A Surgical Vision for MS




Taha AmirSharifi Arash Mophedi Mohammadi
Author AmoT Lyt by

Multpl= Sciopez: (MES), 232 chrone pemodegsnernims dizsae, oould mihiende the coniral mervons oustsm Bz
chararten=ed ecsentinlly by & = mflammation, resaltmg m damage to the myelm cheath and axong Whils
most svmpiome of MS are managed With DOT-SUTMes] regimenis - COTIam surgsal MIsTveniions can sHnncenthy
gil=viate amiptoms and foster the quekiv of bfe m appropnetel chezen pient: Th= most prefemred wavs 0 manage
MS emam disease-modiiymyg therapes (DMIE) and symptomane freshments. but certam surmes] mierenhion: are

canzidered for speafie symptomes or complicshont Balow iz 3 summsery of surgicsl tregtinents for MS

I Dyep Brain Stimulation (DS ) for Tremre

LGS mvolves enplanting elstoodiss mibn ppoatic nodt
ariswm of thié brain b sbibiliae  motml activitd This
appinaadh 15 primenly used foe nsetmierd-resistant. brermod
NG prtibs, particulerly apper extrmuty oo
Stirrrulabiod of the viedral infermiadiabe raadoes (VIM) of
the thalamies & wsad o edigs’ mrboe ssveriby, aliboosh
Hus may oot alweys tomeslstr  mho  encbopal

iy TEITLFL i i

Mechamem of Acthion:

The lectrodes dsliver contimious elactneat
mapilzzs modulated by 3 pPurestimuistos
mfluenc: dysfonchonal cmomts, potentally
IMpIovine motor control

Current Statse

S MAapprovedd for Parkanmmn’s dossese angd
el bl Bk Hs wie e MBS rebusnd
invissBga ] dhie to S Hetenopseneous’ natine of
dimmryilmatian. Ongrodrg triads ane vsominitg pnitend

sgrlpactuom cend opborral tannetm) sinshe e,

Riske:

Piesabilis

T [T

RIS, FL1gTe ) e

commplationes intracraml
hemomhmne, miicton

prafiarichiin,

2 Meummsrsi ol
Mamagemommt
Metrosirgicd mlerventions gy alleviohe MSmdited

Techmigques For Symptum

svmphmns Ayl wihem  aponopnEiy .!].‘I|"JJL'!J. caf
improve quality. af  life with minimal pesbopetabive
complicatEve, Aocumbe pathod sdecEn ot as
cremial o ety eondidates ey fo bomers frmm <asth

tnaabmeeribs




3. Surgical Managesment of Coexistent Conditions

AL patsmibs may also sdfer from opmertid condinons sch o
Larvimal Spondyiosts ({05 Concal deanmpresion surmery m
idivactuzls with both MY and (S has boen shows B relieve
sympioma hie myslopathy, mdialopathy, o meck pam
Hemvewey, torthey aph-evel sindies are needer o valstste
s oulorEmnesm Hos o pogndiabioe.

4inimathical Haclofen Pump Themapy b Severs
Spasticity

Lial bockeden s Uomimt v the Bhood-Borm by, often
respoiming hagh evstermie doss with slde athects such o fatigon
i Tnscie wvskrese, ntrathesad harloten (T themapry,
which delivers the drug dimetly intn the censbrospinal flosd
vin an mplanted pump and cathater, alrses for dmser, mome
e desmw il Bwyer srslemijosthist=

[Bue LU sastom coneiss ol an tmploniee pumg, typicslly
preitones sulvotoreoosty T the ;ri'ﬂrrrrnr;;ll- TesTInn,
ol n-a cathwter thaf delhen mediEstion o (he
wrrzthes) spacy hem the spinal oond. The pamp b
prosgrarmrpaie and CONTITTES Y ATNESTeTs hacirqfn e
on indhdiidna] dising nesds. The psemys  maomnes -reping
every Sw miontha via s mramally  Ervasive i¥ Tt
p_n'ca:la.l:m Wiyt paiends inierals e mpEnabon sy
veil

REk=
Inchude site seremwies. presrtiamcal sanss, headadtue, ar dis=
mlated slde othecrr

Hadinfrequency  Khizotomy

Truatial Trial Phase
1rioer 4o perrmAnent paarsp beeplamatiin, a il dose of intrathorsd
bahdm = administered—sither v hmbar pumcnine or @
EmprEy athetr—& amew the pabents respores. ek
Hwmmpwmnticeffect gememlv ecoursavithn 4 b b hots afier whith
smpters  gacumally subsile This phee & oifical) b
AEtETmiTERE, EszAniy and -epectes] bemel] e ong-ETm
Hwmagye

SSurgical Appmaches for Trigeminal Neumlgia
(TGN
16N = a ammmion arsd debilliiatimg sempiom in MS chamscter= el

by seveme famal paim Seveiml vorgheal Eehniques indit

A Minimally Invasive Approsches:

Thesee cude amrima bnile esdiosurzery JLAUES) ;_.mmml
rivernbomy (LD, bl lison oormpereson (B0 3, and retiobeqoemry:

aeditioon (REA)L CAHS stands ingl die 1o i compamable sfficacy
anid Innfmmp!n:n.mm

I Percutsnenus Hhizntomy Technigoes:
o£+l viern| Rbzmtome {hemmos dormmss o sensomy fibem

| el - abstinn g el

curmank
~Hallpon Rivizotomrmy: Mechanical comprsaiin ol thir menid mdat
| s e bty emmpllowyeet webwon e icationes fail Wihile effective,

nurmecE = pesathls and revear proceiunes moy e revessary
Fiskes brluede facss| rammbressand postiipemativn disoominr




i Hematopaictic Stem Call Tronsplantation { HSCT)
. Anesthesia Considersitons in MS Palienis

LT, partuinrty guinlogores (AL T, pepresenis AMS . pabimE onderumg sEpEY preR speniic
AT ST ST W rese Hie ITETEsE-SsET m chesrzes dun W e diseds Bl and H
AT I mEs | SUpprss FETTHTHEE TES NS parmEaYEEsl  TEabiment Oofh gemera cang
iejure disease afivihy shdd  pobeskally’ | promiobe repimiat smweathecis have been sed miccessimihy. With
eI FpET, thorizsh prEnerathe eviabmtian and
multetistiplinay  plermng, these patient. can be
A =l
f [/

Mot ) \\t_

lllgllh'uﬁ_zl mamamenblapon followssd by, sl cel]

pemheion may  medilate o mmume acivly and

SOOI EET TR,

Conelusion

Surgical interventions m  MS  are
lmimplanston reoommmends AHSC for selapsing- tﬂlﬁl}f E!I].E!-ﬂﬂ!ﬂ. when comservative
ety ASCHEHMS) phtents armspaonsioe o Dhd Ta mesasures fml QP:E@S such-as PBS, ITH
therapy, rhizotomy, and HSCT offer
targeted relief but carry unique risks and
Liberation therapy remain experimental.
Froposed m 208, CCSV] mupgesta restoced. venons ﬁﬁﬂﬂf seleciion i= Lﬂﬂﬂﬂ] 10 maximize
demmage may contbule © MY The “libemom benefit and minimize harm.

procedues mvohees vwnoplesy o skEnEng U siong

Ireticailom=:

Ther Fumpesn Sedsty for  Hlood - amd  AdEroony

Tl hmmic Combmmpina  Viewss  Irsufficiency
(CCSYE and Liberation Themapy

By, Hanwever, essdemice doesnop suppart LS asa
came-of Ma and e procedure: B OXesdesst
experirmEninl. The FIA fe==-wamed o assodi=ad
risks




Treatment,
and



Artsfics! misfigente (AT Is no longer sceenos firtion
its & amiormative fhoe in healthears Al otemes A=
broadly categonmed mio three types

- reactive Al {task-specfic tools bl chess programs),

-firnited memory Al (machine lsaming (ML) and desp
learming {B¥L), which lesm friem dais)

reasoning), MT. snd D] are the most impactiul today;
imspired by the bram®s nemmon=—4o anah= complex
dat. For exsampiz DL can “lear’” to jdenisfy fumors in
MEI scans v processmig thousands of 1mages  mmoch
Thr adsptabiity makes Al unmuely suited 20 tackis

dreases ke mailtipte stleroas (VIS), where compleaty

demands praceion

MBS, & chronie gatoimemns dizorder sffecting 2.3
-symtame (ONS)  through mismmaton oand
pemodegenerahion  Traditons! tesmments  thoush
effecine for some often fEd dus to the disesss
unprediciable. progresson and  varmbshty  bDetwesn
patients . Multipe slemsis can lssd toa wide sy of
comphcations thet sgmficantly Tonect the quality of Bfe
of those affected As 3 prowresove automnmmmes
diteass MS deuset the nmume sviiEm to stiEck the
and eognitve changss:

@ A

SaberShafiei
W ity

Shayan Mahmoudi
L-;‘l'l.'llu'r

Oer e melividoss MEY Sxpenence Comphestons
soch 35 mutele wedknest Spactieny and dificultes oath
miependence Furthermore - progresas fomms of ME
can copinbui= to secopdery complicabon:. mehidtng
bladder and bowel dyafunction. tespirstory issues, and
an mereated N of miechons due 1o Imebility or
soch ac depresson and amoety, e 380 COIIMON
among MS pahents exmcefpating tha overall burden of
th= disesze Reguisr monittorme and 3 compratenses
care plon are croom| to mansgmyg thess commbeanons
snd mpeoving the pehents quakne of fife

chatleniges: from dats prvacy B0 slgoimimme bias that
st b peagntad to enmmre AT Bensfic & patenic
squitshly By bridgng cuttng-sdge techmology with
patient-centerad care AT propoessa ture whee ME =
not just mansges but meatter=gd




Dviagnosis:

Artifiess]l intelli;onee  (AJ) 5 transfbrmimg the
landeape of mmitiple =demeic (MS) diamnos: by
adgresung perzstent challengess m - soruracy, =fficeney,
gnd =scoezobmlity. Traditonal dmgnostic  methods
mchuting MET intsrpr=tation and dinial s=ecments
often lead te varabihiy due to hmman mbjechvity snd
gverlaptine symptoms  with othey  newological
chmcien workfiows enhapang sarly detection, reduning
humean syor, end improsine diEonostic confidence
Al mupporss spacaliez in analvang imagmg snd ciinics]
derson-making

Al'm Imaging: From MREI to Retinzt Scans;

Magnetic Resonance ITmsamo (MRI) resaing cetral
to MS disgrios: and Al & snhaneme = mie
sigmficantly: Deep learmng (DL) algomthms framsd ox
extensrve - deiasets hwe demonshmisd  scsptional
=nmtivity (up to 10055) and spacificity (up to 10054 for
cetectny  MSrEated’ Jesoms 25 mghimdied m
viEmeir vews . Al auiomsiss Eson ansivsiz
emabhing fastr snd more conssemt  detschonm,
classificanion of MS subtvpes and even predichons
about dizabilitv progresdon.

Beyond MEL optical coberence temogrphy (OCT)
bz emerged as-a vitsl nop-rwvEste tool for momtonne
=tinal chapges acodiafed with MS Al-powsrad OCT
anat=: exeels - o dentfying emal thmnmg, &
biomsarer for nedredegehestion Thess capabilibec
allow Al to monitor dizeass acqvily, prog=sion, and
Ieatment Tezponcses: more effectvely than mermaf
methods Niatably, mtagrating OCT-bazad Al took ha:
senmg= where MRI geces sremcted

=
i gL |
o
4 -5
[
il
-

l‘i
l-ﬂﬁ!r"




Biomarkiors, Multimodal Data, and Challenpes -

ATz rols m MS disgnoss sxteads berond magng to molude the analyns of bicod and cerebrogpunal
fiuid (CSF) bicmar=r Mader mch 33 nercilament light chain (NFL) offec crncal insght: mto
newrngegensTanon and deeste acmaly Al-dnven models that combms biomariers weh megng
modalitiss zuch & MRI'snd OCT can distinguich MS from mmicling diserders like Neuronwelitiz
Optics (NMO), the smoimmime dissrder targeiing the optic nerve and spma] cord, firther supparting
diagnostic seoIracy

While Al zhous great promis, sgnifirent chaflengs =mam Many Al modsls 3= imimsd om
hermogenons datasets lesdmg to poental Wmasss that may dissdvantzge underepresented populahons
Additionaliy. the opague nature of AT algorithms (“black box™ sffect) can undermins clinician trust in AL
s=nersted remits To address this, ssplainiahle ATXAT) tool are being devsiopad to clarify the rexoning
behing Al decigons. fostening transparency and sdopton in chimesl practice




only In-chres but slko In patsents’ dmly Irves fostermg
amonomy and sngEpErEnt through persomalized,
aocesmble toolzs Dhammosng MS = notonousiy
chell=ngng svmptoms | ks fshgiz -and vmen loz
mEme ofhisr conditions, while MR =sre, entical for
detecing menve. damage, Tequure experi misrpretainon.
Delaz of misdisonozes can lead to  reveisble
Feibaiite

Al fosters personbii-ad MS e v sneiyong dver=
dsts mehudmg mnamnng, genshes and cmcal -hrstary,
to predict distase trajectonss and ireaiment eeponess
Toois hiee Al =nhsnead =il naging—u=ng Optics]
Coherenre Tomogmaphw  (OCT)—emable  =azly
detection of neimod=pmeraine=s chenges m MS, keiping
gllows panent= and chimosns 10 oollaborate on tazored
tmament plan: snhansnme care ouitomes . Bevond
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